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Abstract: In this study, Arthrobacter scleromae SYE-3,
which was isolated from indigenous plant in a subtropical
region, Neigeria, with plant growth promoting activity was
evaluated to determine the optimal culture condition. A bacte-
rial strain SYE-3 had the IAA productivity (89.15+0.36 mg/L)
and ACC deaminase activity (0.20£0.06 at 72 hours). Also,
optimal culture conditions such as temperature and pH of strain
SYE-3 were 20°C and 10 in LB medium, respectively. Strain
SYE-3 had up to 3% salt tolerance in the LB medium. Plant
growth promoting ability of strain SYE-3 using yam (Diosco-
rea japonica Thunb.) was evaluated. As a result, strain SYE-3
had showed very powerful effect on the increase of the shoot
length and root biomass of yam (190.0% and 282.41% inc-
rease for 112 days, respectively). These results indicated that
Arthrobacter scleromae SYE-3 can serve as a promising micro-
bial resource for the biofertilizers of subtropical crops.

Keywords: ACC, IAA, Plant growth promoting rhizobacteria,
Subtropical crops, Yam
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1. INTRODUCTION
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[ &9 el s S oo, Y& E58S 1 "olA
Al gL ZFstA 2o lo] el g e EYHES 2
HE Y (rhizosphere soil)’ o]} 3} o] o=
nerof] &8 A& A= ek [1]. ZHS A
ol Fot oefet 24 (RYAER)S S5kl &t
EG ol 553 S FAAst L EG n|dEY 4T ¥
Ao o ] et 2 S AlE Rttt [2]. o] 2fgt ZH oA A
A5h= n) &S U] E (rthizosphere microorganism)©]
2t ot o5 nAES F A=A o2& A&& dh= 1
AaEs AE4d £3 2Hr+= (plant growth promoting
rhizobacteria, PGPR)©] 2} 3t} [3].
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o) Eo o] Qluh Ak e vy g8k AlA Aol
F4al7] 47 mobRE 50 T2 Bk (4-6]

]
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29l ek Wit [7]. 137) oo chabek S A A
Aot AREL ARTEES ANSHE vRY] 4R
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chFat PGPRE-S 4120f o]0} & Zf AZo] j &3
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Ay, 744, A A8 S ST 4, 9
e, 2175, FubelZe] £t} gl 20
10], A= oke] A3t 2L A
Ioh [11]. =l A 2] Ak 2|5k 2 A
o Eleht, 58 39 47 A% 90 ¢
Qo 22 1YoA 39 Apo]o] FHH 0
Z frEHal ok 2 ko] A5k 15~20%2] A4,
1~1.5%2] T, 1%9] 2|4, w]gFo] wjv| 9l H]epvls 2
SFolal ¢l © ™, saponin, tannin, polyphenol, allantoin, uronic
acid, chellidonic acid, sitosterol, mucin, araginine, yonogenin,
kryptogenin, diosgenin 5 T}t A 2|2 B A ES 35t
= Ao Hugo] gt} [12]. o= nhe] -8 A2 EA
=do ot Y 2HE Astad, e, Fdie,
e ant 9 gEdwe] &4 [9,12] 59 AFo] HEx
A 28754 3] S7HE I Sl Aol th Al g7 A] Bl
F yamo| #F 52 ko] Hyki [11], yame| A2
ol o7t £-879 [13,14] 5 AEFL =M ] yam9| 7HA| S
of et AF7F tf ol AL yam @] A AA & FEAE 5
e Rl tieh Aot mB|RE A o] ¢lt. o] of yam A| 5}
Yo S A FAE e AEAAE S 2
A =S 2P st A4 e =RskaAl skl
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2. MATERIALS AND METHODS

21. A EFEZA ZAVBE £ L 5
Aol AFESE E QRS Africa Nigeria®] Abia state, Uturu %]
o (5°49'41.4"N 7°23'31.6"E), Lagos A< (6° 26' 30.0"N 3°
15" 0.0"E), 18]21 Enugux|¥ (6° 22' 37.9566"N 7° 28
59.252"E)o| A A 33} Tt B Al ® = Nigeria Lagos A<
A= A Al ol Al A 53 =, EnuguA| & 2z Al 2] B,
2 Abiag o] W 2HE AuiA] EFoz o3t 53] = i
25 HY Ue AES HEE ARSI Qe Aoz i
A # 3t % et

A F3 BF O 2HE 53t colony libraryE 535}l 0]
=& A S 2 TAA (indole-3-acetic acid) AJA+Hs 1} ACC (1-
aminocyclopropane-1-carboxylic acid) deaminase €432 37}
SHALH e T2 IAA ihsS v 22 Rl
2 H7lehola, BE AHE 39HEs}sitt. 217Fe] colony
A oFst vjoFel-g 0.5 mg/mL2| tryptophaneS 713+ DF
i A] [15]0]] FE-5keq 30°Col| Al 180 rpmC.=2 ST v o5}
th. DF Hjj 2] 9] £/ Hong¥} Lee(2014)9] -5 ZFal5}o]
RH= QUTh. DF v 2] of| A ot v o] U (5 §) v &

T} Salkowski's reagent [15]15 1:2 (v/v)] H]| &2 A2 & AF
2o A 2087 AR F A= A (EFMoR)E &
F4=7 (HACH, USA)E ©|-83}o] 530 nmoj| A &f &3
£ 24519t #5542 3-Indoleacetic acid (CsHN-CH,
COOH, SHOWA chemical co., Japan)& ©]-&35}o] 9ot 54
ghab o 2 A& HErA S Adsta A o] o83t Al
29 = gHbsol [15].

ACC deaminase /-2 Dell’ Ammico 5 (2005) [16]3} &
S o2 HIFsHA T (AHEE B A= DF v #]of| 33}
o] Q1= (NH,),S0, T4l 3 mM2] ACCE o] A2talinh).
717+ 9] colonyE Al oFsto] DFufjA|of] HF24 0= HFF
0] 5%7} H=E HE (v/v)d}e] 30°Cof 4] 180 rpmO = 484]
b &t uFs e i 713 Bk SFE = A E 0]-8-5t
4X17bae} 600 nmol Al FHE S Zo1% ) 52 Ao
ACCE o] §5t0] 43t v o] 4
T ZF9 x}o]l& ACC deaminased] &A%
% gk,

1e) B 16sDNARA Y & o] §810] E 459k LB
Hjx o] &3t <=4 w2 & colonyE DNAZ kit (MoBio,
USA)S 0]83) genomic DNAS %3191, 2% DNA
£ template= 5} polymerase chain reaction (PCR)& 434
5}9ith. DNA template 1 pL2} primer £ Z+Z}F 20 pmol®] @
1! 0.5 mg/mL BSA, 0.2 mM dNTP, 2.5 uL 9] 10xbufferE g
o] dH,0% F F-3& 25 uL7} H =5 Qi) ojuf ARg-3F
primers= universal primer= 27f(5’-AGA GIT TGA TCM TGG
CTC AC-3")9} 1492r(5>-TAC GGY TAC CTT GIT ACG ACT-
3”)o]t}k. PCR 27L& 93°Col| A 25 F<F pre-denaturationdt
2, 92°Co|| 4] denaturation 15, 55°Co]| 4] annealing 1%, 68°C
o] A extension 452 T} 35 cycle BHE-3F 3 72°Cof| 4] 28
9 2= extensiondl & 4°Cof 4] holding 3} %t} PCRZE &
25 DNAS) A7) 4 2L R8T [15]. B4 ZFE the
National Center for Biotechnology Information (NCBI) website
9] basic Local Alignment Search Tool (BLAST) algorithm=-
£ 3] GenBank database®} B 13} =45} 9ith.

22. 38 59 43 A

A2 225 20] Fuelo] o] AEE D EAE Arihro-
bacter scleromae SYE-3 #52] Ag|&d EAL v}y 78
HFEH O &2 ZALSF TF 15 mL test tubeo]] 5 mL LB brothS &
T SYE-3 22 100 pL (2%, viv)X HEate] 21Ek ujokst
At ol Z-7Fo] v x| of] NaClZ: 1,2 ZL2] 1 3% (viw)7} =]
T2 A7l o AZEH tubeZ 30°C incubatoro]] 4] v oFs}
Stk chgom i WX o) pH 27 w2l AR5t Slstol
phosphate bufferg ©]-8-3}o] pHE 4, 5,6,7,8,9 718]1L 102
23t 5 #5534 E3ko] 30°C incubatoro] A] vl e w22
5 ST [17]. ®3, 54 v x| of) wioF 2= R/E

o
Atk Be APz HEFe T 2sk o,
okl #3290 AL 600 nmol| A SF =S 245Gt
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2.3. 4 E4AZ A AP E| yamGFo] v &= FF
B85 Arthrobacter scleromae SYE-30] o} @) u} 1415 yam
(Dioscorea japonica Thunb.)2] 742 Z X 3= Lotk
ok A o] o] &5 St 2174 36 cm, 0] 33 cm&] YF 0]
ATt GHFE A otk o] AjufE yamg FFufshe] ot
Zdo|7k ok 5 emQl A &S FhEof 2704 28HE © 2 Y A5}
o el E Al 1.5 Lo LBHjA o 3 7F v %F(20°C)
3 3 lorol S 10000 pme.2 1037 214 E-elstelct. 9
S8l @0l BEaE Hohste] AEe 5 vh Fol 270
2 gARe okt 1S 23l waale] 358 AHE 7
Atk AR #35 oF 1.8x10° cfwg] Ha57t HEs 9
T4 150 Lol FEFE F = opo] 23k 2 23] Eas
oh RTINS RS P 2L frpoR
ako] 112947 A 3l& a8k gich A2 7]20] oF 26~28°C
ol Aol A =3y s ek Auf 112 o= yam £7|5 4
A7) Ao Z4zkel 2713k (41~53cmye HHFTRS Y &

3. RESULTS AND DISCUSSION

3L A84FE 28048 B2 U 57
v, oh ) A ofo] A -2 A A3k yame] 4 A4
2% ol 2ATAES Belel] gistol EAQ AeA
7|35 7} A= Nigeria (www.naver.com)]| A 4]3}1l Q= E
% Apuiy PARYS Aot PAEFo LY B
Fl Wof} Aol Zpo| b= colonyE /o2 A& 4459 <
Brrekleh 11 5 A SEEQ IAA AYAs 3 ACC de-
aminase &A4] o] &3t SYE-32 E2]5}%t} SYE-39] IAA
A As-2 89.15+0.36 mg/LG AL (Fig. 1(a)), ACC deaminase
A2 ghelakqlt. ai o 12417 of] t 252 OD7F 091 Bt
H, SYE-30] 7} A2 ACCE ALY R 0]-8-5}of
3747t A3} ODgro] 0.20+0.06 %= LHERRET (Fig. 1(b)). 1A
o] gAo] Qe A2 oF/dolm, ACC 0] §-0] 7h53l 1|
AE-& 14 90] Gl DP A A ACCE o] 8] 443 4=
Ik, whebA m| A o] 4 4kol Ho] Wb ACCS] o] of
2 278 4 SAeh16]. A B AHE S 20| S4at SYE39)
16S-IDNAF & 97| A F& 4 5to] 545 21} SYE-3+=
Arthrobacter scleromae$ith.

ouba 0 2 oFe A 9l 424 2B L 24 (auxin), 4
WA (gibberellin), A| E7]d (cytokinin) 18] 1L 7]E} T2

it

£OR BRI} HLh 0|59 /%8 AR HZahA Agatu,
£5), ARAA SRR 8410] 3 £572 IAAL 40 4
A2 EATT 18] AYHH O R PGPRE hostAlEol Sl
IAAS 2 A BE RS A% j3o] gl poole] A3
A% Aol GaFe m ke BaE gt [19]. AAY] 4$-
L mel A 2 A el BA7E lon R yamah 2L Mo
24802 HASH 4B A9 He AP WS Ao

>
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Fig. 1. Plant growth promoting activity of Arthrobacter scleromae
SYE-3. (a) IAA productivity, (b) ACC deaminase activity. ®, cont-

rol; O, SYE-3. Star (*) means the difference from control (*0.01 <
p £0.05; ¥*0.001 <p <0.01; ***p <0.001).

romae=, A G 7VX| Arthrobacter sp.5 0|83t A= 22 &
FAy0] oJ3) IAARIARS & 7H 3L 9l e} 2 8] ik [20-
22]. Arora®} Bae (2014)+= Arthrobacter sp. SPG7} 36X 71|
70.076 mg/L o] TAAS AJAFS} AT ¥ 715191 © 1] [20], Ba-
nerjee 5 (2010)2> EutE 9] LHo| A BE|St Arthrobacter
sp. BF 16327} 20.3 mg/L o] IAAZ AJAL8HSIThT B 16He)
o} [21]. 3, XA EQ Azollad| A B3] 3t Arthrobacter sp.
o] TRNZ} M9& 77} 3.3 mg/L&} 3.5 mg/L o] IAAE Ay AHSH
ol B E QT [22]. & Aol A 22 % Arthrobacter scle-
romae SYE-32] TAA A AHs-2 89.15+0.36 mg/L= 9]0 A 7]
& PGPR &/d o] Bl 550 vlal 45| =& Hol

B AEH A8 (LHEL, HE TS 55
o] EA5tH AlE9] Hejof AEA S22l ethylenet 71
AFA 1 ACC7F A4 Fl e} [15,23]. thg o] ACC7L 54 =W
AE A AEY AR 2Hgskal A5 RS A6
gt [24]. o3 A ACCT} F R % THEYS2 ACCE E o
Ho g o] gt FHMABEY FHIE =kt [25]. 0]
£ ZHUAYEL ACC deaminase 45 71X 2L Qo] A&
25 & 5= ACCE #afighe} [24]. & Aol A A=A
FE ZUNABES EY5H7] Aol AR EGS 4T
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A AEFYAQ0l0] A2 UAutEF H|3] ACC deami-
nase 48 7H A AR BE ACR a4 A
Al At ZA}o] A ACC deaminase & 45 7} w] g &o] t}
=F 223} At} (data not shown). L || A Arthrobacter scle-
romae SYE-3:= 2|5 2] 79 n|gE o4& ACC
deaminase G A o] 43} Tt Arthrobacter sp. AlE 2

| R EE £ 4] ACC deaminase &4 A S 71A| 1 A& 9]
HAE AL 5 9 2o G RS ok
B EI Qe Tiwari 5 (2011) GEo] EA5+= EF
A chebe Bl ABS HelSlT 4T T ABARENLY
2 Y7Vttt 11 F Arthrobacter sp. AS182 ) 2 4L1} H| 1L
NS ) W QO] AL 167.39% TFAHA AT [26]. drthro-
bacter protophormiae SA37} HZE % EoFo| A A3 A5 &
5% 357 HFEA e Q22T AL o, Ao
dolel mel BAo 2 AL wAA YAAY (27
100.58, 103.04% A A& £7])9 AR ST 11227%2
4 3 279 4897 2USAL Ashsict w
100 mM 9] salt7} 3 71 &7 o A= 4 %4 Z7] Zo], W
D 287 ARZES B 109.70%, 104.98% za] T
113.77% SEAFA 21, 200 mM9] salt7} H7HE 3HA o A=
126.49%, 117.42%, 712] 311 133.21%= SA39] 9J&f &+9] A
AE0] g2 FAE AT [27]. ACCE A E0] AEH A 317
o =AY o ei 25 £42 dol Lud

=20] Ao 9-U= S u ACC deaminase 45 7}

XJ E?ﬂ‘ﬂ AES 8 oS obdl Ao Abr ¥

[o rlo y foh
o IO
o

M

B8 &F Arthrobacter scleromae SYE-32| 3% 7%
g4
B2 drthrobacter scleromae SYE-32) A 2] A A4S &
obi 7] 9Jsff do] EAst= 7, thet pH &7, thaFet B
F L5 dAsto] nAYEY AHEAS H7skqltt SYE-
3ute AHLEH A 82 F sl Hol EAsHA] Y
2H (=) H e o 1%} 2% (viw) 9] o] EA) 5}
= Aol = Y A E A LAAINE 3% Hol &

==

Aste 2o A= ARl AslE ekt (Fig. 2(a)).
Ak o 2 vy Fof A H AEHAY AR 2R

U]"“m S A9l f F50] v YES ol ol Ao A @l
=t ol 2 529 o] EAsts 2= =
é.—‘.z—cﬂ’oﬂ o5 n| =2 e o] Adf= L E3, Ho
FE7t =& o nEo] NE RS YR d sEE ¢
AeA 6x5H7] Yall AZ Y= $dE d& A o=z
WEHA o |qA] (ATP)E 4:H]EHA HaL, 8§ 557t =
5 2| E = U A7 AR v gE EA ol A7t L7 o
Bo|ch[28].
SYE-39] A P—;—Hsuxu PHZAS &
7 ot pH 271 stof| A9 Eejt59 43 %‘7%}":“3}
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Fig. 2. Physiological characteristics of the Arthrobacter scleromae
SYE-3. (a) Salinity tolerance, (b) pH, and (c) temperature.

71 A3}, SYE-3= pH 40 A= Aol A

5-109] W] 9] Qtell i Aol & FFS WA Frh (Fig.
2b)). W= ARole T 2 7334 lo] 2

pHe= |2 7ol ol 3ot &
A3ketA] 2o S v 54 Ul §E 3% A
pHe UHHA S 2 pH 7.0~7.50] 1 £ obA| 7| ut wropx|H 1| Ay
B Aol A& Wt 2eu sz vd = 7
© A 9] 44 pHE 8.0~11.00.% pH7} 7.0 0|51 W= 4
ol A& Wt [29]. SYE3&= pHVt ot = v =
Aol SFAFE Q7] Wl Eo] sz e| A u| e R mehE o)

U
O
%,
N
2,
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Zre]/d A &S pH7F10 o] off 224 9]
o] SYE-39] 7 $-+= W2 474 # 9] (pH 5~10)
Tl ot e nlEE 5
Hele 2= v Eo] 2Tt B
E o3 FHEYS AES HER
lol, B d7te gkt 2l v oL
B2 A& FHESOIUT
[30]. o] & Hej3h7t 21 EFol7] wf&
of Zofoll S-HstaL e mAEE A nPEY A
o2 Atz

P 470 14 LE2 g B2 99 44 e &
L 2o A vieFst it 9 A 2 == 20°CHA|RE 30
°Cot A th=7 Fjten, 50°Co| A= AdAshA] 3
2= s AR Y2l 7MY & FFE vlA= T ast
2 2%l F Sh=E Y7l n] A=Y A AR 2= H 9Lt 3
2o wet A A 7t AR e B9 g v
AEY 712 e S GEAT F24 ndE HE 4
A Y 7He &= 20~35°CE LA Tt [29]. & A
A Ee2 3t SYE-3&= 20~30°Cof| Al 2= 9] Jaf3 W] ¢har
ZHgAst o ng S/ njgEolth

B2 = Arthrobacter scleromae SYE-3% 3% ©]Ar9] &o|
ZA4E woll = Aol A& W om, pH 5~109] 12> 12
of| A /g5t pH7F T s Aol i E = YT
3 n| =9 Aol ZdsHA trebETh E3F 20~30°Cof A
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3.3. A EAAE A AU RE Arthrobacter scleromae SYE-
398 yam’d o] v] A= ¥
A SR 22 50| 428t Arthrobacter scleromae SYE-32
tare.2 B4 g0]5] el 7} 41402 o] 48] yam (Dio-
scorea japonica Thunb.)2] A& £ 8 4= =R & H 7|8+
Stk 129 59t 4188 Adletuin 2710 2olg 24
A}, Al 144712 = o529 A o] §-of AFatkglo] A= 9
KA S0} deltiot 142 o] F SYE3@A7E W HA
U 2> H A 8] s Widol SYE-3+ 571 H 71
ARl whE A skt Al 11297 9] A=9] dol=
o 20] 33.9742.23 em$l HEH || Al ¥ 2 64.55£7.74 cm
2 190.0% 470l FATE ek e Aul7E B yame)
Bl g A Fsto] biomassE A A3, tfxto] 11.14+
5.08 g0l HtH ol A2 31.46+6.42 g© F 282.41%2] F-A|
7 2 AR ok 491 yame) o) 43S B
o2 ZNF ¥ AYAIL WY 48 A e feT AL
= A= Eh

AEAHEN SEE AT e oL U cherel
t}. £3], Bacillus sp.2} Pseudomonas sp.o| 3ot Al 5444 &
A v &S wWo] B 5 ofQ]lt) (Table 1). Bacillus sp. OSU-
1425 applee] Z7] Zlo], TAle] HAFS k2t 592%3}
116.4% S A A 2.1, Bacillus sp. M-32 ZYZ} 7.0%2} 73.7%,

ot

Shoot length (cm)

=}
= Q

14 28 42 56 70 84 98 112
Time (day)

(b) T

40

30 [

20

10

Root biomass (g/dry-weight)

SYE-3

Control

Fig. 3. Effects of the inoculations of Arthrobacter scleromae SYE-3
on the growth of yam (Dioscorea japonica Thunb.) in mesocosm. (a)

shoot length, (b) root biomass. ®, Control; O, SYE-3. Star (*) means
the statistically significant differences from control (¥0.01 <p <0.05;
**#0.001 <p <0.01; ***p <0.001).

18] 3L Pseudomonas sp. BA-8+= ZYZ} 14.3%3} 137.5% A=
O] S FAAFHTH31]. Pseudomonas sp. R-168, R-93,
DSM 50090, 22] T DSM 1691 2 Z22=0] AFR-S FFAMA] A
T [32], Bacillus sp. GBO3T} 937als 3.3 0] Mg Zeky} Z7]
TEE A2 26%8} 47% PN Z AL BEvtE = 242 59%9
67% AT A F T} [33]. Pseudomonas sp. WSC3653-2 EulE
9] g ARG SFAFA| F AL [34], Pseudomonas sp. Biotype A7
2 o] B Ao E 43% FAA F 2.1 [35] Pseudomonas sp.
AM3T} RP12+= -3 9} 43785 /&A1 Z T [18]. E3t, Bacil-
lus sp. DSM-8563+= AF32] A 77% FAFA 7] = a7}
AT [36]. 1Y AE4EEX ZHYE 7t B
= Arthrobacter sp= "1 28 A7} WA kYot 1 5 Arth-
robacter sp.7} A& 0] S FFAI7I AL Qe A7 AAE
o] oJ&f W3 = Q1 Th. Arthrobacter sp. 70372 ACC deaminase
a4 AATHSHS 71 L H 0| AEZ Chinese cabbage
9] biomassE 21} H| S wff 139% FF/FAIF T [37].
IAA, Phosphate solublization, Gibberellin production 52 7}
A3 Q)= Arthrobacter sp. SU 182 G o] 25t 27 of A
wheat®] &S 37 FAAIF T} [38]. TAA A4S, sidero-



M= Arthrobacter scleromae SYE-32| 22| 2! Yam (Dioscorea japonica Thunb.) %0 O|X|= H&F A1 63

Table 1. Effects of rhizobacteria on plants growth in soil

Plant Rhizobacterium

Effect on plant growth Reference

Bacillus sp. OSU-142

Apple (Malus domestica) Bacillus sp. M-3

Pseudomonas sp. BA-8

Maize (Zea meys) 50090. DSM291

Bacill ., Arthrobact .
Wheat (Triticum aestivum) aciiius sp., Artfrobacter sp.,
and Pseudomonas sp.
Bacillus subtilis GB03,
Bacillus amyloliquefaciens 937a

Bacillus subtilis GBO3 +

Pepper (Piper nigrum)

Tomato
(Lycopersicon esculentum) Pseudomonas fluorescens
WCS3653
Pseudomonas putida biotype A7
Pseudomonas fluorescens AM3
Pseudomonas sp. SR12

Bacillus subtilis DSM-8563

Pea (Pisum sativu)
Rape (Brassica napus)

Lettuce (Lactuca sativa)

Pseudomona. sp. R-168, R-93, DSM

(root mass, 26%; shoot mass, 47%)

Promotion of plant growth
(shoot length, 59.2%;
fruit yield, 116.4%)
Promotion of plant growth
(shoot length, 7.0%;
fruit yield, 73.7%)
Promotion of plant growth
(shoot length, 14.3%;
fruit yield, 137.5%)

Aslantas et al., 2007

Promotion of plant growth Nezarat and Gholami, 2009

Promotion of plant tolerance
in pollutant
Promotion of plant growth

Sudhir and Singh, 2009

Kl I, 2
Promotion of plant growth oepper et al., 2007

Bacillus amyloliquefaciens in 937a (root mass, 59%; shoot mass, 63%)

Lugtenberg and Kamilova,
2009
Shaharoona et al., 2007

Promotion of plant growth

Increase of root length (43%)
Increase of root length (37%)
Promotion of plant growth
Plant growth (77%)

Ma et al., 2009
Kohler et al., 2007

phore AJ Ak 12| 11 antifungal activityE 7} A= Arthrobac-
ter globiformis Y2S3+ wheat (Triticum aestivum)®] <= ol 4]
A ASHAA wheat®] RS ST A7) E3HE et
[39]. & AFollA E2]% SYE-3+= Arthrobacter sp.2] $t &

2 A BAE HEHPEA BEDE O F
Fo] g ol o] 3], o} 74 yame] 4 & FAAIZL

= Arthrobacter sp.ol] 33t (LR 1= gict. o]of ko] AY
EH R R SYE-39] ALg-0] 7He & A o= AR ETh

4. CONCLUSION

A Lo A= Arthrobacter scleromae SYE-35 oG Al 7]
ol AT AR e Selstaa Ve
3] B AHE NS Bohoh 24 o] k2 S S
A Th B8] F3 SYE-3= Arthrobacter scleromae= =3 &
%131, IAA A AHs (89.1540.36 mg/L)1} ACC deaminase 4]
(0.2040.06 at 72 hours) 7HA] 1L 919l #2 SYE-3%= pH
10, 20°C 722] 3 LB mediumol| 4] 7}& 2 2babul, 3% (wiv)©]
o 1 o] ZA5t= stA o A= A o] 755tk +#+3F SYE-3
23t & yam (Dioscorea japonica Thunb.)2] A 7ol 1] 2|
03“5}% 1129 5¢F H713t A3}, £7) Zo|9} B AZo)
3} vjwste] ZhzF 190.0%2} 282.41% dFALEI QT
Arthrobacter scleromae SYE-3+= oAt Al 7150 A A5}
= 220l yam&] AR 2A FAAIA FEH R 2 A Y 7
URSIR = E= R ] el

;‘.: rlr mo
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